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"Some Results on the New Types of Industrial Photo-Electron Multipliers" 
"dome Results on the Photo-Blectron Multipliers suitable for the 
Discrimination of Short-Time Intervals" 


A conference on Electron ang Photo-electron Multipliers : Radiotekhnika i 
Elektronika, 1957, Vol. II, No. 12, pp. 1552 - 1557 (USSR) 


Abst: A conference took Place in Moscow during February 28 ang March 6, 1957 
and wag attended by scientist, and engineerg from Moscow, Leningrad » Kiev 
and other centreg of the Soviet Union, Altoghther , 28 Papers were read and 
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48~12-15/15 
Leyteyzen, L. G. » Berkovskiy, A. G. , Breydo, I. Ya. , Glukhovs- 
koy, B. M. , -Korol! Ova, U. S. , Tarasova, Ye. I. 


New Industrial Types of Photoelectron Multipliers (Novyye pronysh-~ 
lennyye tipy fotoelektronnykh umnozhi te ley ) 


Izvestiya AN SSSR, Seriya Fizicheskaya, 1957, Vol. 21, Nr 12, 
Pp. 1653 - 1659 (USSR) 


At present the production and delivery of some new photoelectron- 
-multipliers (FEV) worked out by the authors were begun on an in- 
dustrial scale, They are shortly described here. 1.) The production 
of the special multiplier for the scintillation-svectrometers 
@PIY -29 was recently begun. It has a good amplitude-dissolving 
power which is guaranteed by the comparatively high sensitivity of 
the cathodes of the device. The integral sensitivity is higher 
than 30 AL A 1im™', on the average 40 - 45 BP A Im7!, the "blue" one 
is higher than 6m A ml- which corresponds to 4 quantun discharge 
of more than9 #at A wy 4000 %. Besides the electron-optics 


mum losses in the first cascades. The ra Lt hale of the noise, mea- 
T—> NaJ(T1) on the 50 
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impulse ee”! revel, is not higher than 5 ¢ 8 keV. the light-cha- 
racteristic ig linear up to the oe of the initial impulse = 


of the device. The most important operation-parameter of any FEV ig 
the stability. Most of the }3y ~29 under the usual conditions 
in the gamaa-spoectrometers Work suffic jently staile. Experiments 
with dynodes of different alloys are now made for improving the 
Stability. At the same time thelinfluence of technological factors 
and the construction of dynodes upon the stability of the FEV is 


2.) FEV with enlarged cathode, According to the preliminary data 
these multipliers have the following average static Parameters; 
integral sensitivity of the cathode 35 = 40m A Imm?) the "blue" 
Sensitivity ~ 7A A lnn?, Auplification about (2 + 5).102 at full 
Voltage of 1400‘ 1500 V. at much higher voltages it can attain 
10', The density of tle heat flow fron the cathode on the average 
amounts to 5.10713 aom-2. 
3.) "Time"-PEy, Beside the "general" parameters the minimum scat. 
tering according to the time of passage of the "electron-parcel" 
through the multiplier in the case of a maxinun steep front of the 
Card 2/4 initial impulse is also demanded of it, After the modelling of many 
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Plier 8Ystem with 6rTid yielded & quantity of 4,4. 
Voltage of 109 V/cascade) Whihh ig 3. 4 times legs than 
multiplier-systen H4646 A(veference 3). 

4.) The best ratio of the Signal to tip backgroun 


of the Cathodes on the average is 45 - 30 p A 1m? 
tion is of the order of Magnitude 105 _ 10° atar 
tage of 1400 - 1609 Vv. The smaller multiplier is 


5+) The miniature-FEY, 4+ Present aq construction wag worked out 
for an Fae penecede~miniature-milti cent 0) > whose Outside 
diameter is greater than 22,5 mm ana whose height is 65 mm without 
beg. The flat, Semi-transparent Cathode of antinony-cesium has a 
Card 3/4 Working diameter of 18 mm. Its Sensitivity is below 25 pA 1lm-1, 
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8 an amplification u 


Trents are of the P to 10? at 


& volt | | 
aaah of magnitude 1028 ra ane ae 
cés, 1 of Which are Slave 

ic. 
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: BERKOVSKIN, A. fo. 
AUTHORS: Berkovskiy, A.G. and Leyteyzen, L.G. 109-3-15/83 


TITLE : A Miniature Photo-electron Multiplier with a Bulky Cathode 
. (Miniatyurnyy fotoelektronnyy umnozhitel' 5 massivnym 
ietodon) 


‘PERIODICAL: Radiotekhnika i Blektronika, 1958, Vol.III, No.3, 
pp. 421-427 (USSR). 


ABSTRACT: The multiplier is fitted with an antimony-caesium cathode, 
which is suitable for the operation with light beams ha 
a diameter of about 2 mm. The emitters are also Sb-Cs-coated 
and are constructed in the shape of a box (see Fig.2a). There 
are 7 emitters and a special anode which is in the form of a 
grid, parallel to the surface of the last emitter (see Fig.26). 
Dimensions of the multiplier are 38 mm in height and 22 mm in 
diameter. Overall pene s vay by of the multiplier }was measured 
at a light flux of 3 x 10-7 Im and the sensitivity of the 
cathodes was investigated at 3 x 10-5 Im, the diameter of the 
light beam being 2.15 mm in each case. Results of the measure- 
ments on 20 laboratory samples of the photo-multiplier are 
shown in Table 1 on p.423. It was found that the average 
cathode sensitivity was 28 wA/IM. This was thought to be 
' satisfactory for most practical applications... The average 
Cardl/3 amplification of the photo multipliers was 10? at the overall © 
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supply voltage of 900 V;_ the voltage per stage was thus 1135 V 
and the amplification 5.2. If the overall voltage was 800 V, 
a total amplification was 5 x 10°. Voltage current character- 
istics of the multipliers were also measured and two typical 
curves are shown in Fig.4; Curve M represents the overall 
amplification as a function of the inter~stage voltage, while 
Curve In represents the dark current as a function of the 


voltage. Noise and threshold sensitivity of the 20 samples 
were also measured and the results are reported in Table 2 on 
p.424; the threshold sensitivity, as a function of the voltage 
per stage, is shown in Fig.5. Anode characteristics of the 
multipliers for two different valus of the output current are 
given in Fig.6. The construction of the multiplier is such 
that the anode current is dependent on the position of the 
light spot on the surface of the cathode. It was of interest, 
therefore, to investigate this effect. A beam having a diameter 
of 1.05 mm was used for the purpose and the sensitivity curves 
obtained by this means are shown in Fig.7. It is seen that 
the edge portions of the cathode have the highest sensitivity. 
This effect is thought to be due to the presence of two angles 
cara2/#* the edges of the cathode. This was confirmed by the fact 
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that, if an additional angle. (threshold) was placed in the 

Mee middle of the cathode, the sensitivity had an additional 
maximum in the centre of the cathode. On the basis of Figs. 

: 7 and 8, it is concluded that the reason for the increased 
sensitivity of the cathode in the regions close to the angles 
is the focusing of the photo-electrons on to that portion of 
the first emitter which directs the highest possible number 
of the electrons on to the second emitter. 
There are 9 figures, 2 tables and 5 references, 2 of which 
are Russian, 2 English and 1 German. 


SUBMITTED: January 10, 1957 


AVAILABLE: Library of Congress 
vCard 3/3 
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Berkovskiy, A. G. 89-4-5-10/26 
ee ee 


A New Photomultiplier for Scintillation Counters (Novyy 
fotoelektronnyy umnozhitel' dlya stsintillyatsionnykh 
schetchikov) 


Atomnaya Energiya, 1958, Vol 4, Nr 5, 
pp. 466 ~ 468 (USSR) 


In the diode system of the Soviet multiplier FER d bent 


grid is mounted in front of each diode which serves as an 
additional accelerating electrode. The new multiplier type is 


rr uy % 
given the trade nark' FEU_<.33,. The accelerating grids decrease 
the difference of the time of the flight of the secondary 
electrons between the diodes which is conditioned by the 
different initial velocities of the electrons. At the same tim the 
nultiplier can take higher current. loads. The orids. which are 
placed in front of the i-th diode are connected with the 
(i + 2)-th diode. 
The diodes have a semicircular bow “hich ends in two straight 
pieces. The grid consista o% “5 straigut parts which form an 
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obtuse angle. 

Such a multiplier which consists of 13. antinony-caesium diodes 
reaches an amplification of 108 at a totel voltaze of from 
2500 to 3000 volts. The dependence of the amplification 
coefficient and of the dark conducticn on the feeding voltase 
was measured and is represented graphically. There are 3 fi- 
sures and. 4 references, 2 of which are Soviet. 


SUBHITTED : August 27, 1957 
AVAILABLE: Library of Congress 


1. Scintillation counters—Equipment 2, Electron multipliers 
~--Applications 


Card 2/2 


APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000204930002-1" 


CU RDE SO DOS FoR Uno ZS Oule 2 


"APPROVED FOR RELEASE: 06/08/2000 


AUTHORS: Leyteyzen, 1, G,. Berkovakiy, A 48-22. 5..S/2ae 
' Glukhorskey, B, US-Korol ove, 0-8" Taragova, Yo, =, 
TITLE? On Some Characteristics of New Industrial Typee of the Fri: 


Data From the VIIIth All-Union Conference on fathode Elsctrorica 
Leningrad, October 17-24. 1957) (0 nekotorykh kharakteristikakh 
novykh promyshlennykh tipoy SEY (Materialy VIIT Vsesoyurnogo 
soveshchaniys PO katodnoy elektronike, Leningrad, 17-24 okrya- 
brya 1957 g.)) 


PERIOGICAL: Izvestiya Akademii Nauk SSSR, Seriya Fizicheskaya, 1958 
Vol. 22, Nv 5, pp, $43..577 (USSR) 


ABSTRACT; In the years from 1958-1957 several types of multistage photo. 
electronic multipliera(fotoelektronnyy umnozhitel? «© FRU) were 
worked out and brought to the market. They find appl.wation in 
Yarious fields of physical research, In this paper some data 
on this are given: 1 The main particularities of the ney Puy 
types; They are given for the following typess a) 13.gtere my). 
tiplier of the type FEO -29, b) multiplier of the type rm 24, 

8) and b) are useg ain scintillation counters and SP& tionmeterg. 
c} multiplier typr FEU ~33 serves for the investigation sf pro. 
cesses which ara separated by extremely narroy apterFans (to°9. 

Card 1/2 Torta seconde), d) The domain cf application of the multiplier 
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SOV/48~22-8-718/20 
AUTHORS: Berkovskiy, A. G., Leyteyzen, L. Ge, Pol’skiy, V. Ge 
TITLE: ~ Industrial Photoelectronic Multipliers With an Improved Time 


Resolution and Strong Output Currents (Promyshiennyye foto- 
elektronnyye umnozhiteli gs uluchshennym vrememnym razresheniyenm 
i bol'shimi vykhodnymi tokami) 


PERIODICAL: Izvestiya Akademii nauk SSSR, Seriya fizicheskaya, 1958, 
Vol. 22, Nr 8, pp. 1002 ~ 1004 (USSR) 


ABSTRACT: In the conference (Ref 1) last year preliminary date on the 
: new 13~cascade multiplier (FEY =photocelectronia Muitiplier » 
< FEM) were Communicated. This aderice Serves for the investigation 
of nuclear processes with a fast Sequence. The investigations 
of the parameters and of the characteristiaa of the FEM-33 
Tecently carried out by the authors yielded the following 
results: according to the technical assumptions the integral 
. sensitivity of the cathodes of the FEM~33 as well es of the 
- FEM~29 should not be below 30u A lm-1. The meen integral 
sensitivity of the multiplier cathode which wag developed in 
Card 1/3 the last two months amounted tc 404A im™" . The dependence 
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Industrial Photoelectronio Multipliers With an Improved Time Resolution and 
Strong Output Currents ; 


Card 2/3 


of the amplification cf the supply voltage of three specimens 
of the FEM-33 are given in figure 2 (continusus curves). For 
comparison the characteristics of three 14-cascade multipliers 
RCA-6810 are given with dotted lines, These curves were taken 
under the same conditions. Measurements of the amplitude re~ 
solution of the FEM-33 showed that it is by no means inferior 
to other FEM's. The noise level of the FEM-33 according to the 
scale of the NaJ~(T1)=Cs'37 is of the order 3 = 4 keY (at a 
counting rate of 50 pulses per sec). The classification of 50 
specimens of FEM~-33 according to the pulsed output current ig 
given in figure 3. The weakest currents equaled 0,3 A;. the 
highest about 1 A. Investigations of the linearity of the 
output currents at a voltage of the order of 4 kV showed that 
on the average the FEM-33 operate linearly up to 0,5 A. The 
deviations range from 0,4 to 0,8 A (Fig 8). The width of the 
coincidence curve of 2 specimens of FEM~33 with a erystal and 
with a preparation ¢060 in the coincidence circuit is between 
the limits of 2 to 4 microcculomd , seo (at a counting efficiency 
of 50%). The data obtained by oscillographs showed that the 
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pulse rise times approximately equal from 2,5 to 3 mioro~ 
coulomb.seo and their general resolution is somewhat above 
10 microcoulomb.seo (Fig 5). 


There are 5 figures and j reference, which ig Soviet, 
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AUTHORS: | B vakiy, A. G., Breydo, I. Ya., Glukhovskiy, B. M.,; 
‘ Korol'kova,;—Os-6., Leyteyzen, L. Go, Tarasova, Ye. I. 


TITLE: 


PERIODICAL: 


ABSTRACT: 
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Data Concerning Industrial Photovlectroniz Multipliers far 
Scintillation Spectrometers (Novyye dannyye o promyshiennykh 
tipakh fotoelektronnykh umnozhiteley dlya ateintviliyatsionnykh 
spektrometrov) 


Iavestiya Akademii nauk SSSR, Seriya fizisheskaya, 1958, 
Vol.22, Nr 8 pp. 1005 ~ 1008 (vSsR) 


At the 7th all Union Conference on Nuclear Spectroscopy the 
basic features of nev FEU ‘photoelectronic multiplier = FEM) 
types for spectrometry were sommunicated (Ref i). In this paper 
the authors give new data on earlier developed FEM types, which 
are already in industriat production, and on new FEM's the 
development of which was terminated in 1957, In that year the 
Mass production of the basio type of the spectrometera, the 
FEM-29 was started. As a result of the investigations, the 
types were arranged according tc the voltages in the firs¢ 
Cascades of the multipliers whish Guarantees a good amplitude 
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resolution. As the problem arose Whether 1t would be possible 

to produce spectrometers FEM with a better resolution. t was 

attempted to produce spectrometers FEM with muitialkali 

cathodes (as, for example Sb-Na-K- or Sb-Na-K-Cs cathodes) 

(In figure 3 the characteristics of these cathcdeg are given). 

The FEM~24 went into series production in the last year (Ref i). 

The authors carried cut experiments with good Frospects with a 

multiplying syatem with torcidai dynodes sf Al-Mg-alloys. One 

of the new types of midget spectrometers FEM is deserdbed ag 

follows: cathode diameter 25 mm, maximum secket dlameter 

34,5 mm, length 110 mm. For prect.cai operaticn the multiplier 

is equipped with a high-resi stance potentiometer. From the table 

.Can be seen that the resolution sf these multipliers is of thea 

same order as that of FEM-29, The basic features of the design 

of the FEM-31 are given in reference 3, The spectrometric reo 

solution of the FEM-31 which Was measured with a crystal with 

a diameter of 14 mm was within the limits of 8,5 - 11%. An FEM 

with a large cathode (diameter 300 mn) was developed for work 
Card 2/3 with liquid synthetic scintillatora. (Antimony-cesium cathode 
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with a sensitivity better than 20, 4 Im’, multiplier sen- 
sitivity at 2400 V better than 10 A lm-1 » teroidal dynodes 

of AMg K alloy). An FEM with a bismuth-silver-cesium cathode 
was aesoribed in reference 3. These multipliers give a good 
amplification. The amplitude resolution of 10 specimens of FEM 
with NaJ-(T1l)-orystal with a diameter of 20 mm and with 


cs'?? was within the limits of 12 - 14%. 


There are 5 figures, 1 table, and 3 references which 
are Soviet. . : 
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USSR, Moscow Order of Lenin Power Engineering Inst), 150 copies (KL, No 2h, 1959 
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AUTHORS : Berkovskiy, A. G. and Pol'skiy, V. G. 


TITLE: A Study of the Time Resolution of: piotomiuseplnees Using 
the Oscillographic Method 


PERIODICAL: Radiotekhnika i elektronika, 1960, Vol.5, No.9, 
pp.1475-1477 + 1 plate 


TEXT: A description is given of a method of measuring the time 
resolution of photomultipliers using a fast oscillograph and periodic 
light flashes of nanosecond duration. The oscillograph employed was 
described by Pol'‘skiy in Ref.1 and the light flashes were obtained by 
spark discharge. The flash repetition frequency was adjusted to a 
few hundreds of kc/s and the time base of the oscillograph was 
triggered by synchronizing pulses from the flash generator, For each 
photomultiplier optimum supply conditions were first determined, 
giving rise to the maximum pulse amplitude. The slope of the leading 
edge of anode pulses. S and the amplitude of the pulses were 
measured, The length of the leading edge was defined as the 10%- 90% 
rise, The slope S was defined as the amplitude of the pulse 
divided by the length of the leading edge (in units of mA/nanosec). 
Thirty @3Y -33 (FEU-33) photomultipliers were investigated: The 

Card 1/3 
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A Study of the Time Resolution of Photomultipliers Using the 
Oscillographic Method _ 


maximum value of S was found to be 350 mA/nanosec, Other photo~ 
multipliers tested were two FEU-11 (S = 20 ang 100 mA/nanosec, 
respectively), one FEU-~13 (s = 150-200 mA/nanosec) and RCA 6810A 

(S = 200 mA/nanogec), In the case of the FEU-33 Photomultipliers, 
the amplitude was found to lie between 0.3 and 1,1 A and in 75% of +S 
them the amplitudes were between 0.4 anq 0.8 A. The output pulse 
amplitudes for the other Photomultipliers were roughly within the 

same limits, The measured pulse length ¢ (measured at the base 

of the pulse) was found to be: 20 nanosec (FEu-33) 100 nanosec 
(FEU-11), 40 nanosec (FEU-13), 30 nanosec (RCA-6810a), 20 nanosec 
(RCA-6342) ana 6-9 nanosec (special photomultiplier with time 

Spread compensation), In the latter case the leading edge slope 


Screens with narrow annular apertures, the Peripheral parts of the 
Cathode, The results obtained for the time Spread are summarised 
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in the following table: 


AT, . rs" nanosec . 
p ; 
Type FEU ho tg r=14mm y, 2 17.5 mm ys 21 mm 
FEU-33 - 2-3,5 - - 
FEU-11 1.0 4.0 ALS 
FEU-13 1,2 325-525 6.5 
RCA-68104 2 4 5.5 
RCA-6342 2 2.5 3 
FEU with time Spread 
compensation °12.0 1.6 - 


The Photograph facing P-1476 shows Scillograms of the output pulses 


expressed to Vv. K. Voytovetski for advice and discussions, 
There are } figure, j table and 1 Soviet reference, 
SUBMITTED: December 2, 1959 
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AUTHORS: Berkovskiy, A. G-, Breydo, I. Ya., Korol'kova, 0. §., 
Leyteyze 
TITLE: / Some Characteristics of New Fhotoelectronic Multipliers 
o 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1959, 
Vol. 23, No, 12, pp. 1517 - 1519 


TEXT; Two new types of photoeleoctronic multipliers $3y-35 (FEU-35) and 
$3)-29 (FEU-29), as applied to scintillation spectrometers, were worked 
out by the authors, Full particulars are Given of FEU-35, less of 
FEU-29. The cathode diameter of FEU~35 is 25 and 34 mm for 108 mm length. Vi 
To improve electron-optical Properties of the input a focusing cylinder 
(cf. Fig.1) is applied. This cylinder permits better combination between 
the axial-symmetric inlet of the multiplier and the inevitably asymmet- 
rical first cascade of the multiplier system. The new inlet system 
Secures a good energy resolution. As much ag 600 FEU-35 devices were 
checked for amplitude resolution (Pig.2) and for the amount of the 
energetic noise equivalent (Fig.3). Fig.4 illustrates the average 
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PERIODICAL: Isvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960, 
Vol. 24) Noo 3, PPo 377-379 


TEXT; The article under review was read at the Tenth All-Union Confer- 
_____ence of Nuclear Spectroscopy (Moscow, January 19 - 27, 1960). The 

dependence of the amplification of photomultipliers”’on the mode of pulse 
operation leads to considerable difficulties in the case of certain 
energy measurements. In order to be able to estimate the errors arising 
within a large range of the counting rate, the authors developed a 
special apparatus to be used for the investigation of photomultipliersa 
(above all, such of the type FEU-33). Fig. 1 shows the principal cirouit 
diagram of the apparatus, which is described by way of introduction. The 
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tro multipliers with semi-transparent cathodes 


PERIODICAL: Radiotekhnika i elektronika, v. 6, no. 9, 1961, 
1588 - 1590 


TEXT: In the present article the authors presept certain analyti- 
cal and experimental data on the electron optical properties of 
photomultipliers. The authors state that in their Opinion the elec- 
tron optical (focusing) properties of a system in Fig. 1 are deter- aa 
mined by two dimensionless parameters p = D/d and q = D/h, where coed 
D- the diameter of the cup; d - diameter of the photoelectron beam 

in the plane of diaphragm (the diameter of the input window of the 
diaphragm); h - distance between the plane of the cathode and that 

of the diaphragm. In designing a photomultiplier, Py and hence aq 


ie given. The function p = f(q) can be determined from an electro- 
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small that the electron emitted from the ends of the cathode at 


45° reach the cup which means that the effeotive working diameter 
of the cathode is smaller than the chosen one. Comparison of cur-_ 
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sovskiy, A. G. Radiotekhnika i elektronika, v. 8, no. 4, Apr 1963, 
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In order io reduce the time scati 
inthe C¢Y-36 photomultiplier, 


made ssn itioned between 


The diaphragm potential is applied to the 
Hirst focusing cylinder, and the second cylinder is connected to the third 
Cynode inside the bulb. The beveled edges of the cylimlers, directed to- 
Ward the Ciaphragm, produce a small lateral Photoelectron shift whick 
Proves the collection of seconcary electrons from the firs: Gynoce. 
"@ input stage of the O3¥-36 uses cn electron mirror and ar. accelerator 
The electron mirror reduces pulse duration by 20% and increases 
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TITLE: New miniature photomltipliers {Report of the 13th Amnusi Conference : 
Nuclear Spectroscopy, held in Kiev, 25 Jan—2 Fed 1963] as Conzerence on 
SOURCE: AN SSSR. Isv, Seriya fizicheskaya, yv, 27, BO. 7, 1963, 937.929 


TOPIC TAGS: photomultiplier, antimony-cesium cathode, dosimeter, scintillation 
counter, box-type multiplier 


_ ABSTRACT: The FEU-60 photomultiplier, designed for use as an intracavity-type 
Scintillation counter in medical dosimetric equipment, is descrites. : 
of the emall dimensiona of the FEU-60 (external dianeter AD ORS Sato ha tga 
10 mm) it may also be utilized in other portabie equipment. The photemitinttes 
is provided with special baffle-plate screens, which are extensions of the emit 
working surface {see Fig. 1 of Enclosure). Due to the elimination cf a throu 
gap (in grid-type tox systems where optical and ‘onic feedback can appear) and 
the elimination or welded grids » the operation of the FEU-60 is stable even at ! 
high voltages. The system consists of 10 antinony-cesiws emitters. During 
measurements, an incandescent lamp with a color temperature of 2854* vas used, 
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j, ;fOPIC TAGS: photomultiplier, 

: toroidal multiplier photomultiplier, photomultiplier design/ FEU ~bS 
prctomultiplier, FEU -63 phctomuttiplier : 
STRACT: Design features and performance characteristics of improved photomultipli- 
rs are discussed, These vhotomultipliers, with large cathode diameters and toroidal 
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TITLE: Photoelectric multipliers with large diameter cathodes and a toroidal | 
| 
| 
H 
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*| dels FEU-63 (cathode dia. 100 mm) and FEU-65 (cathode diameter 150 mm), Design appro-j 
ach, constructional details, characteristics and results of tests are presented, The 
toroidally shaped multiplication system comprises emitters, potential shaping surfa- 
ces etc, generated by rotation of suitable profiles around the enclosure axis. With 
the electrostatic system of focusing used, this approach has the advantages of 1) lar- 

Cae 8 ge working surface, 2)absence of sharp corners and edges generating dark autoelectro- | 
nic currents; 3) absence of electron dissipation 4) absence of structural members in |__ 
the electron path 5) rigidity and 6) a large area of the diaphragm entrance, During: 

ee the design stage, the emitter and screen profiles were modeled in an eletrolytic ana-; 
; log bath and on electronic trajectograph. The cathode integral sensitivity is around : 
40 - 55 pa/lu, The maximum dark currents at an anode sensitivity of 1000 a/lm 
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are 50 - 100 “a. Uncertainties in thru-flight time were under 1 nsec, The time ree | 
Solution for two tested FEU-65's was 3 nsec. The very good performance of these pho-: 
tomultipliers permits their use in certain nuclear physics research projects, They 
have a high time resolving power. (several Nanoseconds), a high amplification factor 
( around 10°), and a wide range of output Signal linearity (up to 1 a). Orig. art, 
has 6 figures and 1 table, 
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TRANSLATION: In 1960 there were developed new types of miltistage photomultipliers, 

if which will be used in ecintillation counters and Spectrometers. The main character- 
j detic of the new ‘types of Photomultipliers is the wide wavelength interval in which Ae 
|i thedr photocathodes are sensitive: antimony-cesium(FEU-37), antimony-cesium with i 

:| Quartz window (FEU-39), miti-alkali (FEU-38 and FEU-51), Spectral responses of _ 
Pag 1 these photomltipliers. are given. Three illustrations, Bibliography: 1 
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TITLE: Paotomultiplidr with toroidal enitters (FEU-30) 
SOURCE: Pribory i tekhnika eksperimenta, no, 5s 1965, 201-204 
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ABSTRACT: ‘A new photomultiplier tube, designated the FEU~30, is described. The 

principal feature is the bucket~shaped toroidal dynode and associated reflecting 

Screen used in the multiplier stages (see Fig. 1). This configuration has several 
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Fig. 1. Multiplier stages 
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advantages over conventional dynode designs, including maximum emitting surface per 
volume, large input aperture to the first stage, and absence of edge scatter in the 
electron beam. The 14 dynode elements are mounted and spaced by glass supports in 

en envelope 57 mm in diameter and 180 mm long. The dynodes are constructed of an 
Al-Mg alloy; the photocathode is Cs-Sb. The FEU-30 responds to the 3500—6000 & 
region and at an cperating voltage of 3—3.5 kv attains a multiplication factor of 
109. Some circuit details and a calibrating technique are included in the discussion. 
Orig. art. has: 3 figures and 2 table. [SH] 
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Received: 6 / 1957 Reviewed: 7 / 1957 
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light field and a the nonlinear Parameter (e-3.0), The problem . 
is only considered for a particular case which allows an easy 
analytical solution, namely by putting So equal to zero, a 


considered and equations derived for the absorption coefficient k 
and the intensity of radiation Sucn escaping from the layer, 
x Ko 
ks - (16) 
lL + avu™ 4, a(S; + S,) 


and 
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where r is the coefficient of reflection and vy is the velocity 
of light, It follows that the condition for radiation from the 
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AUTHORS ; Ivanov, A. P., Berkovekiy, B. M., Katsev, I. L. . 
PIANC ile Sees ites 


' TITLE: Reflection and transmission of a plane-parallel layer in the 
scope of non-linear optics : 


" (PERIODICAL: Inzhenerno-fizicheskiy zhurnal, v. 5, no. 10, 1962, 58 - 64 


“TEXT: The subject of investigation is a plate of thickness ‘1 and of gmall 


luminance characterized by the absorption coefficient ky and the s-77 5 
reflection coefficient on the face r. A luminous flux s, is incident 


perpendicularly. Owing to mltiple reflection there exist internally two 
kinds of flux at any. point xiS, moving parallel to the incident flux, and 


‘55 moving in the opposite direction. These are described by the 
- differential equations d8, = ~kS dx, aS, = kS,dx (1) with the boundary 


conditions 54 (xe0) = §,(1 - r) + 789 (xa0)? $5 (x«1) = 784 (xe1) (2). The 


absorption coefficient can be expressed by k = k /1 + a(S, + 8)» where 
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the parametersof non-linearity a and kare assumed to be constant with 
respect to depth. The system (1) is solved by 


C, aS, , yf: 
InC,aS. +aS,———L_ = — hy, In ——2% 4 S,-—lLmkr of 
s |S Ce Vr, aS, (4) 


and the relation $,8, = ¢,/a" can be derived additionally from (1), 


stating that the product of two oppositely directed fluxes is constant at 
any depth. Hence the reflection coefficient R is obtained by 


Re lang" 


r. : 
: aS,A (8) 
and the transmission factor 7 by l—r . 
| | TV = (9). 
‘0 r. 


On the basis of these formulas the light field was studied inside and 
outside the medium. For the region where ky is positive R and T- are 


OTe R= p+ = rexp(—2kl) T= (1~r)exp (— Ay) (10) 
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holds for high luminances. At high values of r the energy density . 
distribution in the plate ig virtually constan » At small values, this 
distribution has a minimum in Me interior of the plate which vanishes 
* 4f r-51.. There are 4 figures, 
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ABSTRACT: The equations of fiuf@ motion for fluids obeying the rheolog- 
ical power law are extremely complicated and do not yield solutions even! 
in simple cases. It is therefore desirable to consider reasonable sim- 
plifications of the initial: problems. Among such possible simplifica- 
tions are the asymptotic cases of very rapid or very slow motions, when, 
aS a rule the viscosity or inertia terms respectively can be neglected 
in the equations... The success of the boundary layer nypothesis for 
classical Newtonian Pluids, which can be regarded as a special case of 
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4 logical -p ad “te the supposition that this hypo- ~~ 
thesis would a be useful for materials which are close to Newtonian 
fluids in their rheological properties. The article surveys a wide 
class of self-similar problems involving the boundary layer equations 
for pseudoplastic and Gilatant fluids. ‘These formulations are obtained 

by the same method and include as Special cases certain known. S@l feo 

{Similar probiens involving Newtonian fluids, Topics treated by this 
approach in the article include: the steady state boundary layer, the 

unsteady state boundary layer, the thermal boundary layer, simultaneous 

free and forced convection, and free convection. The article concludes 
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ABSTRACT: The authors indicate that when the concentration of cr*® ions in ruby 
is high there is a finite probability that these ions will be located close to one 
another, thus giving rise to an isotropie spin-spin interaction, which in turn 
leads to splitting into spin multiplets. Since the levels corresponding to states 
with spin 1, 2, and 3 are: paramagnetic, they can be observed by the EPR method, 
Since the intensity of the EPR spectrum for the state § = 3 should exhibdit a 

: larger temperature dependence than for the states S= land 2. This circumstance 

' ean be used to separate the lines belonging to the miltiplet g = 3. Earlier ex- 
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- periments did not disclose the ines ‘corresponding to all-the transitions belonging ~~ 
- The authors have therefore carried out. measurements 
- wish parallel orientation at 9,288:Mes, ana observed four weak lines at 780, 1681, 
For perpendicular orientation they observed three similar 
~#: 22 with resonances at 2548, 2 » and 3289 oe. 
“or the spin Hamiltonian are evaluated on the basis of these lines, and the values 
oy the parameters of the spin Hamiltonian are found to be in better agreement with 
the cheoretical parameters of & pair oriented perpendicular to the erystal axis, 
It is concluded that comparison of the theoretical 
. O44 experimental parameters of the spin Hamiltonian makes it possible to determine | 
_ tae orientation of the axis of the pair relative to the erystallographic axis and 
ti.at the observed transitions belong to the multiplet S = 3 of the pair formed by 
+3 tons located at the nearest neighboring crystallographic axes, 


to the spin mitiplet § = 3. 
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